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Introduction

Access to rural sanitation coverage in India has been limited and has been afforded varying levels of government interest and associated funding. The first major nationwide rural sanitation programme was the Central Rural Sanitation Programme (CRSP), launched in 1986.  Only limited progress was made due to systemic weaknesses in the CRSP approach. The programme was restructured in 1999 and re-launched as the “Total Sanitation Campaign” (TSC). Despite these initiatives, in 2001, the rural sanitation coverage in India was only 22 percent (Government of India census, 2001). There was another major re-launch of the programme in 2004 incorporating lessons learnt from the first five years of implementation (GOI, DDWS, 2004, 2007).
The Community Led Total Sanitation (CLTS) approach is more recent. It sprang out of work done by Kamal Kar et. al. in Bangladesh in 2004, and spread to various countries in Asia and Africa over subsequent years. The philosophy relies on energising a local community on the issue of open defecation by inducing a sense of shame, and then helping the community to tackle sanitation issues with no government or NGO funding or support (Kamal Kar, 2003, 2005).
The TSC and the CLTS are radically different in philosophy, approach and definitions of success. The TSC is a traditional “top down” regimented approach based on the allocation of subsidies for, or the direct provision of, sanitation hardware to communities.  Success is measured on the basis of the number of individuals with access to toilets. The CLTS approach, on the other hand, is a subsidy free approach relying on generating a demand, and subsequent action at the local level or no direct financial aid. The definition of success is whether the entire community becomes open defecation free (ODF) or not. ((Kamal Kar, 2003, 2005)
TSC is implemented using existing national, state and rural government organisations (including Panchayati Raj Institutions). Goals are set at national and state levels and are handed down to organisations as defined levels of access to toilets.  The programme is implemented at the local level with the preliminary Behaviour Change Communication (BCC) work undertaken by Panchayati Raj Institutions, and NGOs. (GOI, DDWS, 2004, 2007) Allowing individual households to choose the relevant hardware forms the basis of the physical implementation. Sliding scale subsidies are made available to households if they are below the poverty line as defined by Government of India indices. If a household is above the poverty line there is no subsidy provided. There is also a range of incentives available at the community level for the provision of community sanitary complexes and sanitation facilities in schools and anganwadis (day care centres). 

The Government of India has also launched the “Nirmal Gram Puraskar” (NGP). This programme evaluates villages, blocks and districts on the basis of their levels of access to sanitation. Villages are evaluated on the number of toilets constructed rather than their ODF status. No attempts are made to assess the actual utilization of toilets.

CLTS is implemented through a very different strategy. A facilitator visits the specific village and starts by building a rapport with the community. She/he helps the village analyse the sites and levels of open defecation, and then uses techniques to generate a feeling of disgust for such practices. This methodology is known as Participatory Rural Appraisal (PRA). The facilitator then lets the community decide what, if any, action is needed and helps the community in the design and construction of low cost, simple toilets if that is what the village community decides. By conducting follow up meetings and providing support, the facilitator helps the community to become ODF through its own actions and funding. No funds are provided for sanitation, or anything else, until the village is ODF.  By definition, to be ODF, everyone in the village must have access to a toilet (Kar Kamal, 2005 and Kamal Kar with Robert Chambers, 2008).  At this point, the community can qualify for the NGP award. 
The philosophy of CLTS is to help a community change its sanitation habits and requirements through its own efforts and desires, since this leads to long lasting and consistent changes in behaviour. There is a further expectation that if such behaviour changes do occur, over time, individual households will upgrade the initial simple low-cost toilet hardware to increasingly higher standards. There is evidence that CLTS is a more sustainable long-term model than “top down” schemes. The latter have historically had a high non-usage of provided toilets, and have shown a high relapse rate even amongst communities that demonstrated short-term behaviour changes. (Kar Kamal, 2005 and Kamal Kar with Robert Chambers, 2008)
Poor Sanitation, Fecal-oral Contamination and Diarrhoea in Children under five

Nearly half of humanity (2.5 billion people) in the world lives without access to adequate sanitation. Out of which 650 million people (65 crores) live in India. Almost one out of two persons lives without a toilet in India. (JMP UNICEF, 2008) Without sanitation facilities to safely contain and dispose of human faeces, which are the primary source of diarrhoeal pathogens, the health of a community especially children who are vulnerable is put at risk. Diarrhoeal diseases are the second leading cause of under- five child mortality, accounting for 5000 deaths a day (Progress for Children 5, UNICEF 2006 and World Health Report 2005). Human Development Report 2006 reported that around 450,000 children die of diarrhoea every year in India.

Sanitation has been included under the Millennium Development Goal 7 after the World Summit for Sustainable Development in Johannesberg in 2002. MDG 7 sets the target by 2015 of reducing by half the proportion of people without access to improved sanitation (MDG, Indian Country Report 2005). This can also have indirect impact on MDG 6 of reducing diarrhoea in children and MDG 4 child mortality.

Worldwide, an estimated 4 billion episodes of diarrhea occur annually, more than half of these among children under five. (Murray C and Lopez AD; 1996)

In developing countries, diarrhea accounts for the deaths of nearly 1.6 million children under five every year—or almost 15 percent of all deaths for that population. (World Health Organization; 1997)

Despite a decline in diarrhea related mortality, the overall incidence of diarrhea among children under five and its associated negative consequences remain almost unabated. (Murray C and Lopez AD; 1996)

More than 80 percent of the cases of diarrhea worldwide are the result of fecal-oral contamination. At the May 2002 General Assembly Special Session on Children, the United Nations reported that 6,000 children under five die every day from diseases caused by contaminated food and water—the principal causes of diarrhea. Far too many children are dying from diseases that can be prevented through access to clean water and sanitation.” (State of the World’s Children, UNICEF;  2001). 

Ninety percent of the 4 billion annual episodes of diarrhea can be attributed to three major environmental causes: poor sanitation, poor hygiene, and contaminated water and food. (World Health Organization, Health and Environment in Sustainable Development).
Access to a flush or pit toilet is a very important determinant of infant and child mortality in developing countries. Factors found to be significantly associated with an increased risk of death from diarrhea include the non availability of piped water and the absence of a flush toilet Victora C, Smith P, Vaughan J, Nobre L, Lombardi C, Teixeira A et al. 1988. The unadjusted figures for neonatal, infant and childhood mortality is higher for children in households that do not have access to a flush or pit toilet, both in India as a whole and in all states. National Family Health Survey (NFHS-l) India; 1995: 201-226.

A case control study examined the impact of several environmental sanitation conditions and hygiene practices on diarrhea occurrence among children under 5 years of age living in an urban area. The following variables were found to be significantly associated with diarrhea-washing and purifying fruit and vegetables, presence of waste water in the street, refuse storage, collection and disposal, domestic water reservoir conditions, faeces disposal from swaddles, presence of vectors in the house and flooding in the lot.  Heller L, Colosimo EA, Antunes CM; 2003. 

Poor sanitation and water supply are generally assumed to increase the risk of morbidity and mortality from diarrhea thereby increasing the child mortality rate. Esrey et al. reported that mortality of children with improved water supply and excreta disposal facilities was found to be 0 to 81 per cent lower than that of children without the facilities. Esrey SA, Feachem RG, and Hughes JM. (1985).

Consequences of Diarrhoeal episodes in Children under five 
Taking into account both mortality and morbidity, diarrhoeal disease accounted for 100 million disability-adjusted life years (DALYs) in 1990, making it the second highest disease burden in the world.  (Murray C and Lopez AD, Global Health Statistics)
If lifelong disability were added to the mix, the total DALYs for diarrhea would double! (Guerrant R, et al., Updating the DALYs for Diarrheal Disease).

Frequent bouts of acute watery diarrhea seriously debilitate children. With each successive episode, a child moves further away from his/her normal weight for age, thereby greatly increasing the risk of malnutrition and impaired child development. (Pelletier DL, Frongillo EA Jr., Schroeder DG, and Habicht JP; 1995). 

Children under five in India, sub-Saharan Africa, and Latin America suffer four or five episodes of diarrhea every year, resulting in permanent growth retardation and diminished learning abilities. (Guerrant R, Kosek M, Lima A, Lorntz B, and Guyatt H. 2002). Diarrhea is not only an immediate health threat to children, but can also have long-term negative effects on a country’s socioeconomic development. (Berkman DS, Lescano AG, Gilman RH, Lopez SL, and Black MM. 2002). 

The Pathways of Contamination

The direct and indirect “paths” by which people come in contact with feces in their environment are well known. From the original causal agent—feces—the bacteria, viruses, and protozoa that cause diarrhea can make their way to the host via five different but often intersecting paths: (1) fluids, (2) fields, (3) food, (4) flies, and (5) fingers.

(Wagner EG, Lanoix JN, 1958). 

The exposure of children to diarrhoeal disease pathogens is effectively reduced by blocking several of these paths. The most successful efforts to prevent diarrhea involve interventions to improve sanitation, improve water quality, increase water quantity, and increase hand washing, all of which have been conclusively shown to reduce diarrhoeal disease incidence in developing countries. (Curtis V and Cairncross S. 2003); Esrey SA, Feachem RG, and Hughes JM, 1985).

Access to clean water and sanitation is important not only to prevent diarrhoeal diseases but other water related diseases as well, such as ascariasis, hookworm, helminth infection, schistosomiasis, trachoma and Guinea worm. Such interventions are most effective when used in combination. (Bull World Health Organization, 69 (5): 609-621).

The editorial article by Curtis and Cairncross in the British Medical Journal based on the results of the reviews of the impact of improved water, sanitation and hygiene on diarrhoeal diseases imply that improving the quality of water supplies cuts the risks of diarrhoea by only about 16 percent and making water more available reduces the risk by 20 percent (Esrey S. et. al., 1991).  Installing adequate facilities to dispose of feces reduces risks of diarrhoea by 36 percent (Esrey S. et. al., 1991) and promoting hygiene reduces risk by 35 percent (Huttly SRA et. al., 1997). These are twice as effective as improving the water quality.  A recent systematic review of the impact of washing hands with soap shows that this specific practice may be three times as effective as improving water quality, cutting the risk of diarrhoea by 47 percent (Curtis and Cairncross 2003).  

Purpose of this paper 

This paper examines variations in access to toilets at the family level, toilet use, open defecation (OD) rates, and the impact of these on health as measured by reported prevalence of diarrhoea and worm infestation in children under the age of six in three types of villages:

1. Villages with no sanitation improvement programmes in the recent past (Proxy baseline) 

2. Villages where the sanitation programmes were implemented through a Total Sanitation Campaign (TSC) strategy  

3. Villages where the sanitation programmes were implemented through a Community Led Total Sanitation (CLTS) strategy. 

Method

This study was undertaken in one district each of three Indian states - Maharashtra, Haryana and Himachal Pradesh. Data were collected in three villages of Maharashtra State in January and February of 2008, three villages of Haryana State in March and April of 2008, and six villages / hamlets of Himachal Pradesh State in June of 2008. Except for the State of Himachal Pradesh, the villages selected were all of similar size, with a population of between 800 to 1,400 people (using the Government of India, 2001 census data). The district administrators selected three villages from each of the chosen districts in Maharashtra, Haryana and Himachal Pradesh. Since there are six or more small revenue villages under each Gram Panchayat in Himachal Pradesh, two villages were selected instead of one from each Gram Panchayat, in this state. Of the three types of villages selected, in one the sanitation programme was implemented through a Total Sanitation Campaign (TSC) strategy, in another the sanitation programme was implemented through a Community Led Total Sanitation (CLTS) strategy, and in the third, no sanitation improvement programme had been initiated in the recent past.

Children from 8th, 9th and 11th classes of schools in these villages were selected for collecting information from each family on access to a toilet, toilet use, and reported prevalence of diarrhoea and worm infestation in children under the age of six.  One pair of these school-going children was assigned to fifteen to twenty households. These children were involved not only because of their familiarity with the community, but also because it was felt that they were likely to get more accurate responses to questions since they would be perceived to be less threatening and judgemental. 

The format for data collection was finalised after pre-testing. It included generic information about the village, and more specific information about each household related to family composition, toilet access, and toilet usage by sex and age. The format also covered information on current or recent (within the last month) prevalence of diarrhoea and worm infestation in children under the age of six (i.e. point and period prevalence data for the most vulnerable group in the community). 

Children collecting data were given orientation on how to collect information, record it in the prescribed format and, based on visual observations, determine whether the household toilet was being used.  An investigator supervised each pair of data collectors.

These quantitative data covered the entire community and were then followed up by community level focus group discussions and in-depth interviews to generate more in-depth data.

Water samples were taken from all the main water sources and outlets in each village and sent to government laboratories at the district level for testing water quality.
Results

1. Population of nine selected villages in the three states - by age & sex 

The population of the three selected villages in Maharashtra ranged from 880 to 1400. 

TABLE 1.a: Maharashtra

Village Type by Number of Households and Population – by Sex & Age

	Village Type
	Households
	Men
	Women
	U6 Children
	Total Population

	No Sanitation

Murma
	241
	677
	605
	142
	1424

	NGP – TSC

Babulgaon
	152
	419
	367
	95
	881

	NGP - CLTS 

Mardi
	164
	489
	453
	84
	1026


The population of the three selected villages in Haryana ranged from 800 to 1400, which was similar to Maharashtra.

TABLE 1.b: Haryana

Village Type by Number of Households and Population – by Sex & Age

	Village Type
	Households
	Men
	Women
	U6 children
	Total Population

	No Sanitation

Umedgadh
	238
	766
	660
	191
	1426

	NGP – TSC

Azizulapur 
	149
	417
	389
	99
	806

	NGP -CLTS 

Mohali
	225
	731
	651
	194
	1384

	Total
	612
	1914
	1700
	484
	3616


Himachal Pradesh, being a hilly area, has a scattered population. Each Gram Panchayat has 5 to 7 small villages under it. Hence two villages from each Gram Panchayat were selected for data collection. The population of villages ranged from 312 to 460, much smaller than the villages of Haryana and Maharashtra. 

TABLE 1.c: Himachal Pradesh

Village Type by Number of Households and Population –by Sex & Age

	Village Type
	Households
	Men
	Women
	U6 children
	Total Population

	No Sanitation

Halyatar 
	54
	150
	139
	23
	312

	NGP – TSC

Dheem Kataroo 
	85
	205
	204
	55
	464

	NGP – CLTS

Khalanoo
	82
	210
	208
	42
	460


*No Sanitation - Village with no sanitation improvement programme in the recent past

  NGP TSC - Village received Nirmal Gram Puraskar through TSC approach

  NGP CLTS - Village received Nirmal Gram Puraskar through CLTS approach

2. Adoption of toilets and toilet use
2.a. Adoption of toilets and toilet use by households in Maharashtra

TABLE 2.a: 
Distribution of Households by Access to Toilet and Toilet Use

	Village Type
	Households
	Households with toilets
	Households using toilet out of total Households 

	No Sanitation

Murma
	241
	05         2.07 %
	01.2 %

	NGP – TSC

Babulgaon
	152
	61         40.1 %
	26.9 %

	NGP - CLTS 

Mardi
	164
	146       89.0 %
	84.7 %


Access to toilets and use of toilets was very meager in the no sanitation programme village while these figures were the highest in the CLTS village. Access to toilet is 89 percent in the CLTS village as compared to 40.1 percent in the TSC village. Where as households using toilets out of the total households is 84.5 percent in the CLTS village and only 26.9 percent in the TSC village. (Refer to Figure 2.a. showing access to toilets and use of toilets by households)

Figure 2.a: Access to Toilets and Use of Toilets by Households in Maharashtra 
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2.b. Adoption of toilets and toilet use by households in Haryana

TABLE 2.b: Haryana

Distribution of Households by Access to Toilet and Toilet Use

	Village Type
	Households
	Households with toilet
	Households using toilet out of Total 

	No Sanitation

Umedgadh
	238
	119       50.0 %
	47.8 %

	NGP – TSC

Azizulapur
	149
	142        95.3 %
	91.2 %

	NGP - CLTS

Mohali
	225
	165         73.3 %
	71.1 %


In Haryana, even in the no sanitation village, 50.0 percent households had access to toilets, which were constructed about ten years ago under an earlier sanitation programme. Azizulapur, the TSC village had the highest access to toilets and utilization rates were significantly higher than the CLTS village Mohali. (Refer to Figure 2.b showing access to toilets and use of toilets by households). This village Panchayat (village council) has a lot of money since the Panchayat sold land to a big construction company. Every family was given a latrine pan, sand, bricks, cement and pipe for the construction of a toilet. Therefore, access to a latrine in this village was nearly universal.  Azizulapur, the TSC village, has a peri-urban location with no area around the village that could be used for open defecation. That is one of the explanations for higher access to toilets and their utilization here as compared to Mohali, the CLTS village, which is a typical rural village. 
Figure: 2.b: Access to Toilets and Use of Toilets by Households in Haryana
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2.c. Adoption of toilets & toilet use by households in Himachal Pradesh 
TABLE 2.c: Himachal Pradesh
Distribution of Households by Access to Toilet and Toilet Use

	Village Type
	House-holds
	Households with toilet
	Households using toilets out of total Households 

	No Sanitation

Halyatar
	54
	19      35.2 %
	27.7 %

	NGP – TSC

Dheem Kataroo
	85
	79      92.9 %
	89.4 %

	NGP – CLTS

Khalanoo
	82
	    82     100 %
	98.8 %


Khalanoo, the CLTS village in Himachal Pradesh was the only village in this study where 100 percent households had access to toilets. Utilization of toilets was also highest in the CLTS village. All the households in the CLTS village, except for one, were using toilets.

Figure: 2.c: Access to Toilets and Use of Toilets by Households in Himachal Pradesh 
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3. Toilet use by household members
3.a. Toilet use by household members in Maharashtra

TABLE 3.a: Maharashtra

Distribution of Households by Toilet Utilization by 

Men, Women and Children Under Six Years of Age

	Village Type
	House-holds 
	Men
	Women
	U6 children

	
	
	n
	Toilet use
	n
	Toilet use
	n
	Toilet use

	No sanitation

Murma
	241
	677
	13

01.9 %
	605
	13

2.1 %
	142
	01

0.7 %

	NGP - TSC

Babulgaon
	152
	419
	99

23.6 %
	367
	98

26.7 %
	95
	14

14.7 %

	NGP - CLTS  Mardi


	164
	489
	377

77.1 %
	453
	363

80.1 %
	118
	77

65.3


Table 3.a. Use of toilets by men women and children in the no sanitation village was very meagre, while these figures were the highest in the CLTS village, significantly higher as compared to the TSC village.  

In the no sanitation programme village, the school teacher of the village mentioned that about 95 % of the people go out into the open for defecation. This village had severe water shortage.  When researchers went for data collection to Babulgaon the TSC village, they saw women coming back from the field with water containers (‘lotas’ and ‘dabas’) used after defecation. When inquiries were made, they admitted to having used the field. Researchers visited the defecation site and observed another eight to ten women defecating in the open. This village has a community toilet unit that has never been used after it was constructed. This village, however, received the first prize at the block and second prize at the district level in the Sant Gadge Baba Swachata Abhiyan (sanitation campaign launched by the State Government). This village had also received the Nirmal Gram Puraskar (NGP) in 2007. The house-to-house survey done by the school children for the purpose of this research indicated that only 40 percent of the households in the village had toilets. In the CLTS village, by contrast, only twenty households reported that they did not have toilets, but indicated that they plan to construct toilets soon. Here, the utilization of toilets was significantly higher by men, women and children as compared to the TSC village.

3.b. Toilet use by household members in Haryana

TABLE 3.b: Haryana

Distribution of Households by Toilet Utilization by 

Men, Women and Children Under Six Years of Age

	Village Type
	House-holds
	Men
	Women
	U6 children

	
	
	n
	Toilet use
	n
	Toilet use
	n
	Toilet use

	No Sanitation

Umedgadh
	238
	766
	318

41.5 %
	660
	302

45.7 %
	191
	43

22.5 %

	NGP-TSC

Azizulapur
	149
	417
	366

87.7 %
	389
	335

86.1 %
	99
	65

65.6 %

	NGP- CLTS

Mohali
	225
	731
	500

68.4 %
	651
	443

68.0 %
	194
	110

56.7 %


Unlike Maharashtra, utilization was higher in the TSC village as compared to the CLTS village. Toilet utilization in the no sanitation village was substantially higher in Haryana as compared to Maharashtra. 

The TSC village is located on the periphery of the district headquarter. Two important factors responsible for the high utilization of toilets in this village are lack of space around the village available for open defecation, and efforts by the village motivator to ensure universal utilization by the people.   

In the CLTS village, the construction of toilets was still going on in one part of the village (Muslim Mohala) when these data were collected. Some of the women from Below Poverty Line (BPL) households who came for the Focus Group Discussion (FGD) were not happy with Kacha Toilets (toilets with leach pits). These women reported that they were told that water from the leach pit could contaminate water sources close to the toilet pit. In a few houses such toilets are not being used. A woman participating in the FGD, showed a facilitator one house where the hand pump was right next to the septic tank, another where the ‘Chulha’(open cooking hearth) was next to the toilet, and a third where the toilet door opened towards the ‘Baithak’ (front room  or drawing room) of the house. These toilets were not being used. She also showed the open defecation site that was being used by women. This village has a community toilet block that was built under another scheme. Women did not use these toilets because doors of the toilets from two rows face each other. One row of toilets was for men and another for women without any wall in between providing privacy. 
3.c. Toilet use by household members in Himachal Pradesh 

TABLE 3.c: Himachal Pradesh

Distribution of Households by Toilet Utilization by 

Men, Women and Children Under Six Years of Age

	Village Type
	House-holds
	Men
	Women
	U6 children

	
	
	n
	Toilet use
	n
	Toilet use
	n
	Toilet use

	No Sanitation

Halyatar
	54
	150
	42

28.0 %
	139
	35

25.2 %
	23
	06

26.1 %

	NGP – TSC

Dheem Kataroo
	85
	205
	182

88.7 %
	204
	180

88.2 %
	55
	46

83.6 %

	NGP –CLTS

Khalanoo


	82
	210
	204

97.1 %
	208
	201

96.6 %
	42
	33

78.5 %


As in Maharashtra, utilization by men and women was significantly higher in the CLTS village. When the data collection team was in the no sanitation village, a group of about 40 people came with a complaint letter to give to the Sarpanch (elected head of the Gram Panchayat). These people were denied rations from the fair price ration shop because they were not building toilets. The Sarpanch told them that she had been told “from above” to deny the distribution of rations to them till they built toilets. The Sarpanch had been given a target of having toilets accessible for all households before August of 2008.

4. Worm Infestation and Diarrhoea in Children Under Six Years of Age

4.a. Prevalence of Worm Infestation and Diarrhoea in Children Under Six Years of Age in Three Villages of Maharashtra 

TABLE 4.a: Maharashtra

Reported Prevalence of Worms and Diarrhoea in

Children Under Six Years of Age in Maharashtra

	 Village Type
	U6 children
	Worm Infestation  
	Diarrhoea at the time of survey
	Diarrhoea in the last one month

	No sanitation

Murma
	142
	15

10.5 %
	8

05.6 %
	9

06.3 %

	NGP – TSC

Babulgaon
	95
	11

11.4 %
	11

11.4 %
	15

15.7 %

	NGP - CLTS

Mardi
	84
	12

14.3 %
	10

11.9 %
	17

20.2 %

	p value
	
	
	0.142
	0.045


Reported prevalence of worm infestation in children under six was highest 14.3 percent in the CLTS village.  The point prevalence of diarrhoea was significantly higher in the TSC and CLTS villages as compared to the no sanitation village. The reported prevalence of diarrhoea in the last one month was more than three times higher in the CLTS village as compared to the no sanitation village. 
4.b. Prevalence of Worm Infestation and Diarrhoea in Children Under Six Years of Age in Three Villages of Haryana 

TABLE 4.b: Haryana 
Village Type by Reported Prevalence of Worms and Diarrhoea in

Children Under Six Years of Age in Haryana

	Village Type
	U6 children
	Worm Infestation 
	Diarrhoea at the time of survey
	Diarrhoea in the last one month

	No Sanitation

Umedgadh
	191
	22  (11.5%)
	35    (18.3%)
	44   (23.0%)

	NGP – TSC

Azizulapur
	99
	8     (08.1%)
	16    (16.2%)
	25   (25.3%)

	NGP - CLTS

Mohali
	194
	20  (10.3%)
	30    (15.5%)
	32   (16.5%)

	p value 
	
	
	0.743
	0.139


Reported prevalence of worm infestation in children under six was more or less the same in the CLTS and no sanitation villages but somewhat lower in the TSC village. Reported point prevalence of diarrhoea in children under six was slightly higher in the no sanitation village. The reported prevalence of diarrhoea over the last one month was significantly higher in the TSC village as compared to the CLTS village. 
4.c. Prevalence of Worm Infestation and Diarrhoea in Children Under Six Years of Age in Three Villages of Himachal Pradesh 

TABLE 4.c: Himachal Pradesh

Village Type by Reported Prevalence of Worms and Diarrhoea 

In Children Under Six Years of age in Himachal Pradesh

	Village Type
	U6 children
	Worm Infestation 
	Diarrhoea at the time of survey
	Diarrhoea in the last one month

	No Sanitation

Halyatar


	23
	01  (04.3%)
	02    (08.7%)
	11    (47.8%)

	NGP – TSC

Dheem Kataroo
	55
	10  (18.2%)
	02    (03.6%)
	10     (18.2%)

	NGP – CLTS

Khalanoo


	42
	03  (07.1%)
	    00    (0.0%)
	06     (14.3%)

	p value
	
	
	na
	0.005


Reported prevalence of worm infestation in children under the age of six was highest (18.2 percent) in the TSC village. Reported point prevalence and period prevalence of diarrhoea in children under six years of age was highest in the no sanitation village.
5. Water Quality
Water samples from the villages studied were sent to the Government public health laboratories in Aurangabad for Maharashtra, Panipat for Haryana and in Mandi for Himachal Pradesh. Tests were conducted for the presence of bacteriological contaminants particularly total Coli forms. Only in Maharashtra, the specific test was done to detect presence of E. Coli. forms, which indicates contamination of water samples with the human feces.
5.a. Water quality results for Maharashtra

	Sr. No.
	Village
	Source
	Bacteriological Test

	1
	No Sanitation

Murma
	Bore well with electric pump - 2

HP (Public) – 1
	Unsafe

Safe

	2
	NGP - TSC Babulgaon
	Bore well – 1 (Main source)

Stand Post - 1
	Unsafe

Unsafe

	3
	NGP – CLTS

Mardi
	HP (Public) – 4 

Well - 1
	HP - 3 Safe

HP - 1 Unsafe

Unsafe


Of three water samples taken in the no sanitation programme village two were not fit for drinking.

Two samples were sent for testing from the TSC village of which one was from the main water source (bore well) and the other from the stand post where every one in the village gets their water. The sample from the stand post tested positive for E. Coli. Both the samples tested were not fit for drinking. The “anganwadi” worker who lived near the main water source was complaining to the researchers that villagers had asked her not to use her toilet since it was very close to the main water source.

Of the five samples taken from the CLTS village, only two samples were safe for drinking. These samples were from two hand pumps. Water from the open well, which was the main source for the pipe water scheme of the village, and from one hand pump, tested positive for E. Coli. The old open defecation site was very close to the open well.

Toilet technology used was either single or two leach pit toilets. The recommended distance of 50 feet between the toilets and water sources was not maintained. In fact some of the hand pumps were as close as five feet from a toilet. 

5.b. Water quality results for Haryana

	Sr. No.
	Village
	Source
	Bacteriological Test

	1
	No Sanitation 

Umedgarh
	Hand Pump (Private) – 1

Hand Pump (Public) – 6

Tap Water – 5

Bore wells (Private) – 2  
	Safe -1

Safe – 2

Unsafe – 4

Safe – 4

Unsafe – 1

Safe – 1

Unsafe – 1 

	2
	NGP - TSC 

Azizulapur
	Hand Pump (Private) – 2

Hand Pump (Public) – 6

Tap Water – 8
	Safe – 2

Safe – 5

Unsafe – 1 

Safe – 6

Unsafe – 2

	3
	NGP - CLTS

Mohali
	Hand Pump (Private) – 13

Hand Pump (Public) – 1

Tap Water – 3
	Unsafe – 13

Unsafe – 1

Safe – 2

Unsafe – 1


In Haryana the water table is high. Underground water is found at a depth of less than fifty feet from ground level. Several houses in the three villages had private bores with a hand pump fitted on the bore. The concentration of toilets in these villages was high. There were a large number of toilets in a relatively small geographical area. The peculiar feature of all the three villages in Haryana was that they had a village pond right next to the residential area in the village. Wastewater from all the households empties into the village pond. The other peculiarity noticed in Haryana was that most households had opted for pour flush toilets and septic tanks. The septic tanks were small and the outlet pipes from the septic tanks drained into the open drainage system of the village, which finally emptied into the village pond. In all three villages some of the water sources were in the vicinity of the pond. Researchers were told that water from these water sources was discoloured (yellow in colour). The water sources that were at a distance from the pond and had clean surroundings did not have faecal contamination.

5.c. Water quality results for Himachal Pradesh

	Sr. No.
	Panchayat
	Name of ward/Village
	Source
	Bacteriological Test

	1
	No Sanitation Halyatar
	Halyatar
	Bowli - 1
	Unsafe

	2
	NGP – TSC Dheem Kataroo
	Sangalwada ward - 1
	PSP -2
	Unsafe 

	3
	NGP – TSC 

Dheem Kataroo
	Keyoli nala ward – 2

Keyoli nala ward – 2
	PSP -1

Bowli - 1
	Safe

Unsafe 

	4
	NGP - CLTS Khalanoo
	Kashan
	Bowli - 1
	Unsafe


In Himachal Pradesh the main sources of drinking water were perennial mountain springs. Houses in the villages of Himachal Pradesh were located at a distance from each other as they are constructed on the farming land of each household. Hence, the concentration of toilets was much less as compared to Maharashtra and Haryana. Water from springs was collected in open tanks at a level higher than the main village and was supplied to the village through exposed pipes and gravity feed. Alternatively, water from natural springs was collected in covered tanks known as ‘Bowli’ where people came to fill their water containers. The technology used for toilet construction was single pit leach pits. Most households had dug huge pits, some as large as 10 ft by 8 ft by 6 ft, in the belief that the pit would take years to fill up. The toilet pits were generally far away from the water sources. Despite this peculiar topography, most samples taken from the three villages had faecal contamination. 

Discussion and Conclusions
In rural India coverage of households with toilets is only 26 percent and 56 percent of the population continues to defecate in the open (NFHS III, 2005-2006). As per the latest estimates given by the Government of India coverage has increased to about 54 percent (DDWS, GOI, 2008).
In many countries, sanitation programmes have been implemented on the basis of targeted hardware subsidy for individual households and this has led to often toilets not being used or used for other purposes. Even in India this approach of hardware subsidy to individual households has not given encouraging results. 

IHMP undertook a study in the earthquake affected 11 villages in Maharashtra in 1997. In these villages, under the rehabilitation programme, houses were built with the toilets. Merely 12 percent of the households were using these toilets. Data from this study indicated that mere provision of toilets does not guarantee utilization of toilets by the people.
CLTS practitioners feel that the CLTS approach facilitates people to analyze the situation, take collective decisions and action to stop open field defecation. Therefore, one would expect utilization rates of toilets to be higher where the CLTS approach has been utilized.

Our study findings indicated that access and utilization of toilets was considerably higher in the CLTS villages. The exception was the TSC village in Haryana, which perhaps reflects a bias in the selection of villages. Azizulapur, the TSC village in Haryana, had a high level of access and utilization of toilets because of its location and circumstances. 
Data from this study were consistent with findings from previous studies that indicated that simply providing sanitation through a top down approach does not lead to significant utilization, unless people’s attitudes and behaviours are targeted through an effective Behaviour Change Communication (BCC) campaign. This fact was most evident when comparing the TSC village, Babulgaon, where a top down approach was employed, with the CLTS village, Mardi, in Maharashtra, where a well-defined BCC strategy was used to generate collective community action. In-depth qualitative data gathered through focus group discussions and in-depth interviews suggested that the behaviour change communication strategy used in the CLTS approach was more effective in ensuring local spread and sustained utilization of toilets.

Utilization by men and women appeared to have been the same in both TSC and CLTS villages. Data from in-depth qualitative research in the same villages indicated that convenience and privacy were important determinants for promoting utilization of toilets, particularly for women. 
There was a larger variation in utilization of toilets by children. Even in the CLTS villages utilization of toilets by children ranged from 57 percent to 79 percent. If a large proportion of children are not using toilets in these villages it is important to determine where and how the feaces of children is being disposed. This factor needs to be taken into consideration when evaluating the ODF status of a community.

A case control study was conducted in West Africa to assess the association of sanitation with diarrhea morbidity in children under five. (Traore E, Cousens S, Curtis V, Mertens T, Tall F, Traore A et al, 1994). They found that it is not where the children defecate but what the mother does with the stool that is important.

Even though relatively high levels of adoption and utilization of toilets were seen in the CLTS villages, additional efforts are required to achieve the key criteria of success, i.e. open defecation free communities. This was evident in Maharashtra and Haryana where the best performing villages in the district were selected as CLTS and TSC villages for this study. For example, Mohali in Haryana had received the NGP award. Researchers were told that this village had also been nominated for the State level award of Rupees two Lakhs for the best village in the block. Our study indicated that the performance of Mohali was substandard.  The fact that Mohali was considered good enough for these awards is an indicator of what the average village in the block was like. Similarly, in Maharashtra, Mardi was projected as the best performing village in the district but had a utilization rate of about 85 percent.

The surprising finding in this study was related to the selection of villages for the National clean village award - Nirmal Gram Puraskar (NGP). Except for the CLTS village in Himachal Pradesh, none of the villages that had received the NGP award had achieved 100 percent access to sanitation.  Utilization rates were even lower. A fact that Babulgaon, a TSC village in Maharashtra with very low access and utilization rates, received the first prize at the block and second prize at the district level in the Sant Gadge Baba Swachata Abhiyan (the State sanitation campaign) and the Nirmal Gram Puraskar (NGP) in 2007, is a serious matter for administrators and policy makers to address.

Most sanitation practitioners argue that safe disposal of excreta results in a measurable improvement of water quality. The findings of this study indicate that, in all the three states that were studied, drinking water samples in the CLTS and TSC villages had similar levels of faecal contamination when compared to the villages with no sanitation programmes. To explain variations in water quality, one would have to take into consideration hydrogeology, topography, soil condition, underground water levels, number and type of water sources, the sanitation technology used, population density, geographic concentration of toilets, and several other factors. 
The results of water quality from Himachal Pradesh are even more surprising. Since water in all these villages was collected from natural springs at a level higher than the main village and supplied to the village through exposed pipes and gravity feed it was unlikely for these sources to be affected by faecal contamination within the geographic confines of the village itself. It is possible that faecal contamination of these natural springs was taking place in human habitations situated at a level higher than the villages that were studied. Also participants reported in the focus group discussions that water sources in the study villages were not being treated regularly. 

One issue that needs urgent deliberation is whether the technology used for sanitation is in fact ensuring safe disposal of excreta or is it creating a further environmental hazard. In the villages studied in Haryana the latter seems to be the case where the overflow from septic tanks, carrying fresh faecal matter, is being drained into the open drainage system in the villages and finally empties into the village pond. 

According to the WSP mission - open defecation and the failure to confine excreta safely – contribute to the spread of diseases through the fecal – oral transmission of pathogens. Improved hygiene practices, including the use of sanitary toilets can effectively break this cycle of disease transmission and reduce the disease burden by as much as 50 percent (WSP Mission 2007)

Except in Himachal Pradesh, the reported prevalence of diarrhoea and worm infestation did not seem to have been reduced as a result of the safe disposal of excreta. In fact, in Maharashtra and Haryana the trends appeared to have been in the opposite direction.  The prevalence of diarrhoea and worm infestation was higher in TSC and CLTS villages. The variation in prevalence of diarrhoea was even more difficult to interpret as it had to take into consideration household level behaviours related to water and food hygiene, personal hygiene and a host of other biological, medical, social and environmental factors that are known determinants of water borne diseases. Curtis and Cairncross (2003) suggest that hand washing after defecation and handling  a child’s stools can reduce diarrhoea by 42 -47 percent even in areas with poor sanitation and high levels of fecal contamination. 

The data from this study, related to prevalence of diarrhoea and worm infestation in children below five years needs to be interpreted with caution because of the small sample size. However, the study does raise the question whether a single intervention of safe confinement of excreta, on its own, can have a significant impact on the prevalence of diarrhoeal diseases.  For further progress to be made in the fight against diarrhea, the focus will need to include prevention through a combination of interventions. 

It is estimated that up to two thirds of all the incidents of diarrhea in children could be avoided through readily available and inexpensive hygiene improvement interventions already in use in a number of developing countries. (Curtis V and Cairncross S. 2003); (Clasen T and Cairncross S. 2004);  Huttly SRA, Morris SS, and Pisani V. 1997);  (Bateman OM et al. 2002)

The Bellagio Child Survival Study Group lists water supply, sanitation and hygiene as one of the top ten proven preventive interventions for deaths of children under five. (Jones G, Steketee R, Black R, Bhutta Z, Morris S, Bellagio; 2003)

If these three conditions can be successfully addressed via a comprehensive hygiene improvement approach diarrhea episodes in children under five and their debilitating health and nutrition consequences can be greatly reduced. (USAID’s Environmental Health Project - EHP).

A 30-50% reduction in the burden of diarrhoeal diseases can be achieved through feasible prevention—improvements of water supply, sanitation, and hygiene. (Esrey SA, Potash JB, Roberts L, and Shiff C. 1991). Effects of improved water supply and sanitation are apparent on ascariasis, diarrhoea, dracunculiasis, hookworm infection, schistosomiasis, and trachoma. Bull World Health Organization, 69 (5): 609-621; The World Bank - World Development Report 1993): (Curtis V and Cairncross S, 2003).

A recent analysis of 21 controlled field trials related to point-of-use water treatment and safe water storage at the household level showed a reduction of 42% in diarrhoeal disease compared with other groups. (Clasen T and Cairncross S, 2004) 

A literature meta-analysis has found that the single hygiene practice of hand washing with soap is able to reduce diarrhea incidence by over 40% and intestinal infections (cholera, dysentery, hospitalized diarrheas due to other causes) by over 50%. (Curtis V and Cairncross S, 2003)

In a study conducted in Calcutta slums it was found that exercise of hand washing with soap appeared to be an effective measure in reduction of dysentry cases among those over five years Sircar BK, Sengupta PG, Mondal SK, Gupta DN, Saha NC, Ghosh S et al. 1987. 

A Bangladesh study (Khan MU. 1982) demonstrated that exercise of washing hands with soap appeared to be an effective measure for reducing the occurrence of secondary clinical cases of Shigellosis in the study group of houses with index shigellosis cases as compared to controls. Morbidity was found to be influenced by family size, socio-economic status, mother’s educational level, hygiene practices, and environmental sanitation and water availability.
There are conflicting findings regarding the impact of selective interventions as compared to a combination of different interventions. Fewtrell , R . Kaufmann , D . Kay , W . Enanoria , L . Haller , J . Colford, Jr. undertook a formal systematic review and meta-analysis comparing the evidence of the relative effectiveness of these interventions. All of the interventions studied were found to reduce significantly the risks of diarrhoeal illness. Most of the interventions had a similar degree of impact on diarrhoeal illness, with the relative risk estimates from the overall meta-analyses ranging between 0·63 and 0·75. The results generally agree with those from previous reviews, but water quality interventions (point-of-use water treatment) were found to be more effective than previously thought, and multiple interventions (consisting of combined water, sanitation, and hygiene measures) were not more effective than interventions with a single focus. Further research is required to determine the impact of these interventions but the available evidence certainly indicates the need for action beyond simply constructing and ensuring utilization of toilets.
Still the relative importance of human and animal feces in diarrhoeal disease transmission is not known, nor whether fingers, food, flies or fomites are the most important vector of infection (Curtis V. et. al. 2000).  The best strategies for preventing viral diarrhoeas and what agents are causing diarrhoea in over half of cases are not known (Mead P. et. al.1999).
The findings of this study indicate that there was heavy emphasis on the access to toilet and utilization of toilets in the study villages but hardly any attention was given to other aspects of combating diarrhoea in children under six.

The findings of this study reiterate the need for adopting comprehensive sanitation programmes that include modification of all the key behaviours that determine the prevalence of water borne diseases, rather than focusing only on making communities reach an open defecation free status. 
In this study there was no base line data for the prevalence of diarrhoea and worm infestation in any of the villages. Hence, it is difficult to conclude whether prevalence reduced in the TSC and CLTS villages following the sanitation programme. The only possible comparison is between the TSC and CLTS villages with the no sanitation villages. Since data was collected from all three types of villages at the same point of time, in each state, variation due to seasonality can be said to have been controlled.

This research was designed essentially as a qualitative study to gather information on processes and factors related to behaviour change, local spread, sustainability and replication of a sanitation programme. In order to get an idea of the correlation between safe disposal of excreta and water quality and its impact on water borne diseases, data were collected from the selected villages on these indicators as well. The researchers are well aware of the fact that the study had only one village type in each category (no sanitation, TSC and CLTS) from each district that was selected for this study. Hence, the findings are not generalisable at any level. However, this study has indicated a trend that needs to be further researched. A large-scale quantitative study with a robust research design, which would provide evidence of causality and attribution, is urgently required. 
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